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Introduction
Who am I?  And Why am I here talking to you? 
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Critical Thinking

What is Money?

What is Love?

What is ..



Mentors

Ke Chiang Hsieh
College Physics Professors

William Bickel *Frank Memmer *
High School 

Astronomy Teacher

Steve Jacobs *
Univ. of Rochester

Optics Suitcase

Light Outreach
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Buckminister Fuller, Synergetics, 1975

Who learns science and why?

800 years chart



Optics & Photonics Education Pipeline

The Quantum Industry is built on top of the optics, lasers, photonics, semiconductor & general physics fundamentals.

Back in 2014 I created

, now will include Quantum

But there needs to be much more, 

especially Hands -On Quantum



How do we teach physics & science and to whom?

Seems like students ôself-selectõ themselves to learn science & technology.

Throughout recorded history,  only people with ôtime and abilityõ could learn.

Now many more people have both ôtime and abilityõ to learn science.

But how do we get the message to young people that science is fun and interesting??

Newtonian Physics & Opticks                    Feynman Lectures Series                     Donnõs College Quantum Books ð 1980s



Start with a questioné..

What do you see in thi s image??



What is Quantum?
Quantum 1.0 vs. 2.0

üThe Quantum World underlies our current modern civilization.  Quantum 1.0

üAnd Quantum is about take humanity to the next level.   Quantum 2.0

üYou can help make it happen.

Things at the Atomic Scale are very different than at the human scale.

Optics, Photonics, Electronics, Chemistry, Computer Science,  AI



Quantum Cybersecurity | QOISCQUANTUM 1.0

https://www.qoisc.org/article-landing-page


QUANTUM 1.0



Isaac Newton & the Prism

The Solar Spectrum with Fraunhofer Lines

Discrete spectral lines correspond to the energy 

levels of various atoms that are burning in the Sun.

The first, 1704, edition of Opticks: or, a 

treatise of the reflexions, refractions, 

inflexions and colours of light.



In physics, a quantum is the minimum amount of any physical entity involved in an interaction. The fundamental 

notion that a physical property can be "quantized" is referred to as "the hypothesis of quantization".

From Wikipedia:  QUANTUM

Atomic Energy Level Diagrams 

[1] This means that the magnitude of the physical property can take on 

only discrete values consisting of integer multiples of one quantum.

E=mc2

Canõt have 1 Ĳ photons

Or ¾ of an electron

Graphic representation of an electron  (red O) moving from one energy 

level to another, emitting or absorbing a photon (Energy)   of light.

singlephoton.jpg (1000×1413) (b-cdn.net)

Single photon emitter

1-singlephoton.jpg (716×536) (b-cdn.net))

Single photon detector

Samsung Display - Quantum Dot Physics

Photon of

Einsteinõs famous equation

Energy = mass x speed of light2

https://scx2.b-cdn.net/gfx/news/hires/2015/singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/hires/2015/singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/hires/2015/singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/hires/2015/singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/hires/2015/singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/2017/1-singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/2017/1-singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/2017/1-singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/2017/1-singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/2017/1-singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/2017/1-singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/2017/1-singlephoton.jpg


Dr. Bean and Nino Polizzi at the Samueli Academy with an educational laser.

VOICE TRANMISSION OVER A LASER BEAM



A heliumïneon laser demonstration. The glow running through 

the center of the tube is an electric discharge. This glowing 

plasma is the gain medium for the laser. The laser produces a 

tiny, intense spot on the screen to the right. The center of the spot 

appears white because the image is overexposed there.

Lasers are intrinsically quantum devices by their very nature.

QUANTUM 1.0  - Photonics

https://en.wikipedia.org/wiki/Helium%E2%80%93neon_laser
https://en.wikipedia.org/wiki/Helium%E2%80%93neon_laser
https://en.wikipedia.org/wiki/Helium%E2%80%93neon_laser
https://en.wikipedia.org/wiki/Active_laser_medium
https://en.wikipedia.org/wiki/Overexposure


Laser Light Distribution Patterns

Gaussian Beam Propagation | Edmund Optics

Through a pinhole

Laser Interference - Diffraction - Wikipedia

A diffraction pattern of a red laser beam projected onto a plate 

after passing through a small circular aperture in another plate

Diffraction Rings

https://www.edmundoptics.com/knowledge-center/application-notes/lasers/gaussian-beam-propagation/
https://en.wikipedia.org/wiki/Diffraction#/media/File:Laser_Interference.JPG
https://en.wikipedia.org/wiki/Diffraction#/media/File:Laser_Interference.JPG
https://en.wikipedia.org/wiki/Diffraction#/media/File:Laser_Interference.JPG
https://en.wikipedia.org/wiki/Diffraction#/media/File:Laser_Interference.JPG
https://en.wikipedia.org/wiki/Diffraction#/media/File:Laser_Interference.JPG
https://en.wikipedia.org/wiki/Airy_disk
https://en.wikipedia.org/wiki/Laser
https://en.wikipedia.org/wiki/Aperture


A brief introduction to lasers as quantum devices and

A nice diffractive optics demonstration to keep their attention.
There is a video of the demonstration if presenters do not have a nice diffractive demo slide.)

No longer available

Also included is a short video on laser basics.



Diffraction Gratings

The grid of bumps in the plastic diffract the colors of the 
white light into the visible spectrum.



Diffraction Gratings

Photo by Donn Silberman



Spectroscopy & 
Dif fraction Gratings

Use the Spectroscopy Worksheets to draw the spectra 

you see with your eyes when looking through the 

gratings.

Photos by Donn Silberman





History of the transistor ð Wikipedia   ñAfter WWII, Shockley decided to attempt the building of atriode-like 

semiconductor device. He secured funding and lab space, and went to work on the problem with Bardeen 

and Brattain. John Bardeen eventually developed a new branch of quantum mechanics known as surface 

physics to account for the "odd" behavior they saw, and Bardeen and Walter Brattain eventually succeeded 

in building a working device.ò

QUANTUM 1.0

https://en.wikipedia.org/wiki/History_of_the_transistor
https://en.wikipedia.org/wiki/History_of_the_transistor
https://en.wikipedia.org/wiki/History_of_the_transistor
https://en.wikipedia.org/wiki/Triode
https://en.wikipedia.org/wiki/John_Bardeen
https://en.wikipedia.org/wiki/Quantum_mechanics
https://en.wikipedia.org/wiki/Surface_physics
https://en.wikipedia.org/wiki/Surface_physics
https://en.wikipedia.org/wiki/Walter_Brattain


https://www.uyt.co/wp-content/uploads/2019/03/Fiber-Internet-770x430.jpg

https://www.worldwidetopic.com/wp-content/uploads/2019/11/Fiber-Optics-Design.jpg

How does your cell phone information get from your phone to another personõs phone??



How does your cell phone information get from your phone to another personõs phone??



Fiber Optics use infrared laser light pulses to 
transmit information worldwide.

wavelength.jpg (500×148) (chinacablesbuy.com)

https://www.chinacablesbuy.com/wp-content/uploads/2016/07/wavelength.jpg
https://www.chinacablesbuy.com/wp-content/uploads/2016/07/wavelength.jpg
https://www.chinacablesbuy.com/wp-content/uploads/2016/07/wavelength.jpg


And also, all the information that is on the internetéé how does that get around the world??

https://thediplomat.com/wp-content/uploads/2015/10/thediplomat_2015-10-26_15-26-54.jpg
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What are atoms & How do we know?

The Bohr model of the atom, with an electron making instantaneous 

"quantum leaps" from one orbit to another with gain or loss of energy. This 

model of electrons in orbits is obsolete.

Atom - Wikipedia Atoms ð EWT (energywavetheory.com)

The Bohr model of the atom

QUANTUM 1.0

https://en.wikipedia.org/wiki/Atom
https://en.wikipedia.org/wiki/Atom
https://en.wikipedia.org/wiki/Atom
https://energywavetheory.com/atoms/
https://energywavetheory.com/atoms/
https://energywavetheory.com/atoms/


The Map of Quantum Computing | Quantum Computers Explained
DoS - Domain of Science ð YouTube 

Superposition

Entanglement

Interference

Einsteinõs 

òSpooky Action at a Distanceó

Core Quantum Concepts

Quantum 2.0



Quantum 
Computers & 
Cybersecurity
Including cryptocurrencies and blockchain technologies

Risks & Opportunities
The global race to develop practical quantum computers that can ôhackõ all current encryption technologies

Against the implementation of quantum resistant encryption technologies.

Intellectual property (IP)  -  

ü in the public domain via patents and published papers

ü Trade Secrets ð  held ôclose to the vestõ

Quantum 2.0



Fundamental Quantum Computer Technologies

1. Super Conducting

2. Quantum Dots

3. Linear Optical (Photonic)

4. Trapped Ions

5. Color Centers

6. Neutral Atoms in Optical Lattices

7. Other Approaches
V Electron-on-Helium Qubit

V Magnetic Molecule - Spin

V Cavity Quantum Electrodynamics

V Nuclear Magnetic Resonance

1

7
65

4

3

2
Quantum 2.0



The Map of Quantum Computing | Quantum Computers Explained
DoS - Domain of Science ð YouTube 

Classical Computing Quantum Computing

A Primary Driver for Quantum Computing and Quantum Cybersecurity



QUANTUM 

CRYPTOGRAPHY

for High School Students


